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ART. I. *Put '^-^^^-^--sT-'x - a^x^-^'x 4- a^''x'»~^''x -^ ; 

&c.=fa — __-, then F=-_^^^-^^^_2^_j_j +^__ ^^j c. 

=!=W, where W reprefents the fluent of the laft term. Now 

' • T-% <si«A i^£x § PM « <" ■iii»i» MM * " X Jf ?^ & *~r' »¥ I 



M "' i""" SQ 

^ . .■ \wmmmf jT^ ""'_.' 0-~*I • 

X a'*+^"| ** / F ^ -~~rr^ =^ C^y fubftitu ting for F Its 

— - -^ 

niifiiiiinmiiwi«)i» 

value in the latter quantity) Fx a" + «"l - ^:r^l ^ 



W x^"''-"* ^; tranfpofe - inili^ x r_A^ and divide 
both fides of the equation by ""JZH ^"'^ ^^ ^^v® 




iMmmwwiWMaOTMi* •«■"• ii n in i p nnn i m iin* ^% " "•" " ■ i - " k ^% ^ >■ l ■' ' ■ ■ ■"■"■■■ ' ""l 1«^L»W# " ' ' " '^ 



/: 



m — r»+ J 



/ 



jf Vy X t-''-"'^''^ ,^. . now the fluent of th© laft term is 



n . Ti 



^^L:i!!±I xWxF+PI =fc- V^ X /—--—; hence by 
fubftituting this quantity for the laft termj^ it is manifeft. 



t«— -r 



that the firfl: part =t= 5_^±JL x W K^a" + ^ will be deftroyed 
By the laft term of '^"^-^'-,- ; x F x ^^+^'^'^''9 when we fubftitute 

* ' 

for F its value; hence if we put M— --. — >> ^^ ' • ^' 4-^ 

mm — 3/1-4-1 ' _ ^ ^ 

1— < . — &G. omitting the Ian term dr, W, we have 



w. _ f _ -^l— r _ _ , _ , _ « 



iL. ^' HJL X M X a" +x'l a Hi-. % — — -!-Z^ y^ 

-^ m — rn-^l m — rn'^i m^Zn-^i 



m-^n-^- 1 

X 



x^'^^x f fl-Ti.; hence. If the fluent of the laft term be 

,.„ : s. ^.. ,.. ., „.,...^ . .... .. 

may find the fluent of zzi~- If *tie fluxion be .^ "^ all the 

terms after the firft will be negative^ and: the laft always 
jpofitive. 

Ex. I. Given the fluent of -t=^ to ind the fluent of 



^ 1 . . ^ .. ■ J .I . I ■. . .. -«»» ■• 
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^AT, and the fluent of ^ "^ is the hyp. log. x 4- s/i + ^ 



2J— r 



— - ' . .. ■ - ? X / ■ ',;, ■ ; j - '- r + &C. ^ -— -* X Q« 

VT-M^ 2jf . 2J-5 ^-^ V I 4- ^'' 21 ^ 

If i =± I , / ~.tr=r~- == I v^ I + ;(r^ X ;(; - |C^ a:. 






+ *" 3 



v/ V I -^ ;e^ O 5 3 6.3 O O 

&c. &c. &C, 



Ex. 2. To find the fluent of ^*xv/2 + a", given the fluent 

T ■■ II III" " I ■ ■ ■* «.;. 

©f ;>;~*jc'v 2+.:?, and s an odd number. 

Here;2=2, «=i, r=-i, ^=w, w-'U«=:--|, or— —"9 

-s^l; .\i;=:-Il-, M= !L-__ + &c. and the 

-* 2 i J — 2 J~4 

fluent (Q^) of x ^x V2 + x is tt + v 2^ + a;% where tt r: hyp. 
log. I +X + s/zx + ^c"" ; henceV •^'' -^ \/2 + ;t: =: — X 2 + a1 x 

M + ~i-X — X Ix^'^'xk/z + x-' J—yi2Lx Ix'^'^^xs/z + x 

x" k^^i^-^ .&;c.=fc--i~X2 ^ X / ^~^i 

V^2 + ^. If 
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. £^ I ^ ^ ■ • — ■ « -i i i « iiii m iii » < » ■ ■« "" ■ ■ WriM ii ^ 3. J^ ^^ 

If j= 1, / A:"*ivv^2 + *=l X2+A:r X2^*-l0 = «. 



!■ I lir'«m<lli| imiiiMiiiN— mia^ 

1 



S = 3, / » ;v v^2 + ^= f X 2 + ^' X —- - 4*^ 4- 3« + 2Q.= j9. 



1 iWW n iiiiimaMPWWI— iW^^I— WWIl W Xi n 






J = 5, A^ v/2 +a; = 4 X 2 •f^'' X ?!. _i£4. 8;^* +5/3 *.' 
^ 5 3 4 

■ num i i m am i i i i in i gn 



J = 7, fx'^X v/2 + X = ^ X2 + X\ X~-l^+—- 16*^4. 

'J 7 S ' 3 

25 S S 5 

&C. &C. ^C. 

11. Let F-. ^"•^ -- = x''-"'x - P^''-3'«^> Qx''-4'«^- &c. sis 

V*"-"** W*"-^' • "x ^, rp _ ««-*«+' P*"-3«-' ci¥»-4"'+« 

— &c.=fc:Td=U, where T and U are put for the fluents of the 
two laft terms, and P, Q, &c. for the co efficients arifing from 



m»* r i ' i W iiw— awMn -fTtrrrT i f jTr r- r i 'f |i.i|[ | ^ a i uiJ l ^ 






the divlfion. Now, f " ^ - /*li2il±il-±£! 



■^iS + i*** + J^^" a + *Jf + 



omican^UifMW 



I — r rw^j^r'^~"\v+ I «^ r imx'^^^^x 



■ ■ " " ' -^ i— r f* i — r , mux \v-t-l — r 2»i^ a? ^j 



fubftituting for F its value in the latter quantity, and putting 
A, B, C, &c for the co-efficients which arife in confequeuce 






thereof) F x ^ + b^"^ + ^^""1 ^ A X f rzrrz^rrr::::^^ + 



«— !!« . ..«. W— 2W 



■ — -*• C X / * ■■- — — — -— - 4- &:c, 

a -h ^x '{' X \ a -i- &x ^ X I 



¥oL. LXXVL L 1 1 SIS 



43^ ^^* ViNCE*s new Method of 
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m , zm 



f 







Uxinj-^fi-Jf..tir±i^ff__^; hence by tranrpQfitiow 



J. ■ ,^* 4U rtT> -' V ' ii,„ , -« |ii M i»« « i i |i . .iiii »w i n i i iii i i rl mi iiii in i. i ., ». ,.i».i i. , may a.- 

and divifion we ha?e / -^ — lj:,__„ — „_ >< F x a -^ bx^'^-x^'^'i 



I 4~ A 




Y m^mnr^ ' 



B _ ..._^ ........ -J V. - - i» V ■ -•-_■--* ^ ■ ■■ ■ Bin ill H t ' ■» * 




1 + A 



X- ' 



*» ^ M< i' w * ' " ■iw 'myi I 



i'*i i-ii,-,... -^ ,iii — i i,^..^ .^.._^ iii^ii m_ ' 



\r 



--*- / ~~— - X - — ^ — ~ — — — ^- -^ — ^ — , JNow the nuents^ 



I " — T— ■ -n i T- i ii i-' ii » ii«>ii D ffli n iii , i m T -..:.|— -t* *«^ 



^„ thele two laft terms are =^-- — x a + dx'^ + x^ 





I -f* A 



, , »^ ; 77]' i + A ■ i + A / — — — ^r 

refpeaivelj; henee, by fubftituting thefe for the laft term,: 



ITP* 



it is ,manifeft that ^ — xla + dx^+lc^ "* and ^ =?: ^^ 

Iju ■"■ iii»ii 'n"Tr ''T"" -■"-'■"'-' '"i "^^ mt m- ^ ^ 

xa + bx"' + 1^^' i will be deftroyed by the two laft .terms of 



-— -. K F x^ + b^ + ^^1 when we fobllltiite for F its value i 

1 4* A _ . . ^ 

nencej if we put Mrr—- — ^-^tl^ ^.'jl^jL^. .,. : , -^ &:e, 

omitting the two laft terms '^ T and ±17, we £hall have 



/ 




a'\ bx +A j 



?» . a^wf i+A 4/ Y ;~^~'~ 2^^** l+A 



^+^;^^''^-^^;^1 • ^^ ^ + ^^"-f 
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* *^ ^:^,-Z_K t — __— -™fl. ; hence if tfie two' latl 



fluents be given 5 we have the general law of continuation up to 



n , 



___fjL.. — in the fame manner as before. 

— — — ^'' 

bx -T $C I 



IIL in general^ if we proceed as in the twolaft articles, we 

' ai ■ I 1 1 ' ** is * . « 







•X, / ^ — _«£-.™. + -; ^< / ~ — -.--..----^^L-*.^. +■ &c* r±:: - 

:K / ' — - i — - db^ x^ /^- __— ^ r±: &;c. where the 



/ 



p 



'Z^bF^^ZZl^ ^ «+^?+&r7^ 



number of tkefe laft terras is /, and M = ^_. , ^ - —,,.,^ — _- 

'4- &c. Gmitthig, as before, the terms at the end arifing from 
the remainders. Hence if the laft / fluents be given, we can 
hy contintiation find the required fluent. 

Becanfe the divifion of ^—..—^^L—^ may be expreffed Bj ati 

^fcendmgietks^^^^^^ Itismaoifeft, that 

by the fame method we may continne the fluents downwards 
as well as upwards. 



IV. 


LetF 




then F 






I ■"*" PQ 



tj^'^^x - x'^'^'^k — x'^-'^x - &c. - x'"^'x + 



(^^ In* *^ /*► *^ » *^ *(|f 'SF • If 

:-»«.-«-».^ «-,__ ««.52c« — — — - + w* where 

, ■" « • ■ «... - »-----—. 

Wjk . dB - ^«M| ,^M ■(*■ .-* jl'^lk ■ *^b *<*• ■ ^rf^ i^* *V^ fkf'* * a Til, I.I.I. Ill '5l!r 

IS the fluent of the lait term. Now -7™=^ = ™— x \\ — 9 



X»^ 1 JL ^ neiicc 
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hence /_^.= /^ x ^i|i = F . ^i^H- /F' x' 



T I + ^ U ns/ 






j-ii.i. T ' " ■' ■ ■■ ■ I -. ^^ •*• ^ ^ ^ / g trnftrnfmlmmm -ii ■iiiii u . ■ i » iai.iii«i i i " •» ■' ■ "■" ' 




■ .- . . ■ . ■ ^ ■,. ; . , ».. »„. ,. . , ™ ^ 1. 11 ■■ Ill ..,■. . . ,» •»— OLWI # ■—■■■• ' I "— ■''!_ i '" i iMii. . «n , M l I .iii n — " ' ^ : "T" 

!« ■ H / "« ■ ■ ' - ■■ ■ •" ■— -W-^- ■ - ■■'■ """■- ' P II ■ ■' " • 



t_ " ' '■ ■ ■ ■'ill I I m i II — —-- ^^ — I T ^ r rni ji ijTT ^""^ ^"^ ^*^ • m ' ' -————*»-■• / -■ ■■ , n. .p ii ■ . *««*#«r«ipM»W»*«»« 



/ 



W X ^-;====..,^^^ But 



I— ww » i ii m i t^ ipawwiiiMKiii I I --...■,,-,:: ■» -r mt- *''***''OwC> •-{-• O* ' "*' »■ " ■* » ' —f fOtm •>-|«> fW ii m i mii iifi 

«'. "1* ^ >■ ■ ■ ''"7, ' 



waw*! 






'? ■ ! "?"" ' ■'! ' " ' " " " '"" ""..'! v ' T- ' f ^ i ***^ * " ' "_" ^". .i^„ , t ' ' " " *"""" * "ii j» ■*4*-'<\^c^^ rr^ "' ji ' y ' w ' Tr^-- ' ''''' """ " ' -j^^'-'ii- **" Hh 



"^ I'-x^Xi+x n-i * Vi—^-^ ^^ — i.^J-;^^ ri-i.V'i-^^ w-l . V i-i;\5'^X I^--^ 



«— 2 . 
X X 


*</ l-x^X l+x 


&C. 


/-'+';J 



X- ^x X X X X 



'""*' OC w ♦ x"!— . 









"i-l iii H i iii.imni i ji- ■ ■ ...... ^... ^^^^^^^ ^^g. ^ ■■ ■ ■ III iM—iiMM Biii |M I n r ii in »<Bfci^iiMMi.ii< •KWP ';'-— y- t i ir ■ihii iT' ■ini ■ iiih! iMM—fW*"! — iir'mi"'" "T~" rn nfiirwTTWr'ir — TT*^*''~*lHMf"r*'^**t*'^ #)£' 

— - ■ .ij • — — ^ — - ■> ^^!~T3^^''"^ ^^ *^" "■ ■""■' ' "" ■■ ^ ommmunmi^mtm -^ ■'■' ' " '■ ■""■-■- ■■■■'■ A ^ 



Hence / — ~= = Fx4/~-~ — >^ 7 *-~;;:,^ + i _L 



X-'- 






OCQ-4 



?2 



I .X 



— ." l n il.! I ll «i I K . ■ ■ « lii »^ ■ . i H ii«.l H« i 1 U i ., i . l .Ill, «■ ..I II I I ■ ii -i ii n J^ «—!««,««" ' 

__ c / 5---^rz: - db- — • zir &C. H ^ X^ /~:rr---T---— -----^ 



I — X 
1 '\- X 



i 

n^ X r V~ - «-Tx / "'Li ; hence, by fubftituting 
thefe quantities in the two laft terms, it is manifeft that 



\-^x 



- W X ill*|' will be deftroyed by the laft term of 

F X"" 
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■W' II riiimrni 



M 



F X - — - ^ when we fubftltute for F its value ; therefore, if we 
t5utM~-l-i— ^i— -^^c. - -f , we fliall have 







IVA — — 1:5:::: ■• ;■■- 'r±zoCC* ***• — — x 



V I 4- 2 w w — X ;2 -- r + I i + *' 






a I MX X 

mi 




I 1 i X^ X' I I 1 









Z±Z " Z=, rfc-' &C. ^^ '-rr- XB-T+l + I X 




****^' — '-rV^r^ri^'Tl' 1 i i LL i ni ML . III— i Tw iiii HT n ~ \ t i n i .r "- i | .-|,.--i ■ i> , . ■^■^.■-.-* 

1 I 



■— > W ■■ ■ ■«i«..i.M W »iii<«i.MMM .W Wiiii mi I ■ l>l W l 'i l« ^ ll »' >l■l ^ *^■**■' " ^^^' 

&c. + ~~^ " X i^--r X / » r4« Hence, if tha^ 

two kft fluents ba given, we have the general law of conti-^ 
nuation up to the fluent of *-4J~ , where the index of x with- 

out the vinculum increafes by unity each time. And in the 
fame manner we may (by increafing the index of x without b^ 

m) find the fluent of ---y=:zr::^^ we have given the fluents of 

■'^- ; ^; ^ and • = : ^ > Thus we have a general law of con- 

a — X ^ a --x 



tinuation, where the index of x without is increafed by half 
the index under the vinculum* 






V. Aflume F =: -^--^ r:;i;""~^ + 3;^«^^^^ + 3V-"3^+ &c. +i 

X — b 

ii — f , thenF = -f^- ^ + ^^~ ^^~^— +i &c. + W, 

^.'^ ^ n—m-^i n—zm-^l n'^y^+^ 

where W is put for the fluent of the lafl: terra/ Now 

mm] 



ikfr. .Vince's new 





"% 



X ~ 



m — 1 . 

X 

■' " ""-'"■< r 



Jt »> m< " w 



< |l l i.T » l«> ■ « ■ ■-. IWI ■■■'■■ itp M H W 

m 



: (by fubftituting for F its 

Hi } 

value in tbe latter quantitj? and pytting A, B, C, &c. for 

.»*» W^ . W~ . . . — I. 1 .. . . . . .. ..M.W— ■ ■■■.ii W » Mf. i— i n i.i| «l l1i.<n « ial>ui.M ' ^ 

the c0-efEcieuts which arife therefrom) F x s/^x^^-- a x x^' --b - 




m tn 

X —a XX ' 



it * I m 

X X jt |- —a 



2mx 



b 

zm — I . 



/« — m , 
X X 



c 



m 






«•— 2»? 



^ 



M 






x — a-^^-b . mx 






t/; 



Now - 



" n . 



^ >v "-" H /\ X. ■ 



v 



m m 

X — <y X A^ ■ 






a 'X r-'o 



/ 



m 1 .m 1^ 



X X 



X '^axx -—& "^ " '^ 



^,' -/ 



X ■■ M 



m 



m ^.> ..jn r X — ^ 



x^'-^aM ^ 






X 



mm (f 



J &c. But 






^ — -a 



it'" -a 



A* X 

96^ ^a 



&c. 



vv 



n-mx 4- ^^tfo-^-"^ 4- ^'^"-s^x + &c. + a'-''x''-""x + 



€i X X 

m 
X — ^ 






■a —iiw fi ii i i nn t ww w* i H «ii o »i iiMwrtr ii>i « nifi 

X — a 



a -X' ' X 



, '>*Km m "m*i.^*m *ii 



m 



F X s/df,'- a X ^*« - b 



Hence, by fubflitution,y -x^x sJ ^-P^^ z 

X — o 

£% \ A/I ,^,, f% all iii.1 li liM li ll ii w iiii l i t ii .M ri r l in i ■ » ' i m i WMUm . f^ I X — • <0 ».uw ii . .i mr iii i i „ i.i.nii . . .. III 11 .,. . .i.i «, iiii .| i >..«i 

- A rx''-'"x\"-~-, - A« + B X / x''—"'xS-ir~, - A^^ + B « + C 

^ * ^ — b %J X •-- a 

/|. »'< i l i Wi HM — tOMiiiWl' 
I ??^ 

/r"t« ""' /% '' n-^rm * 
^-m^fV/ ___ _ AfZ' + B^'-' + C^'-^ + &c. xj ~ -^ 



/ 



W K - 



2m«^*~'^ - (7 + ^ . mx"~^x 






. But 



»« 
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/ 



w X ?^£lJ|^i±^f-^ is - w X s/lF:r^ X x- 

2 X — ^X-^ 



+ If X J x'^-'^'x y •£.;:.! ; hence, by fubftituting this for the lafl: 






mtmv' I I'l n ^'»4^ 



term, It is manifeftj that --W x v ^ _^, x x" — ^ will be de« 
i^lrojed by the laft term of F x v/^v'^ --a x x'^ ^b when we fub- 

jflitute for F its value; therefore^ if we put M=s . j^ 

. -f &c. + rr-^ w^ have / x'x \l~! - M. x 



;2— 2W+I w — r/?2+I 



V- w .^- » ■ ■ 1.1. - ■ » >.■'. ■ § \ m /7 

iri^ -w A^^ + B^ + C X y ^V'-s-x V'— ~ &c. - 

X — X —^b 



.v^" — b 

1— ^ - -^ ' Hence if the laft two fluents be 

sc —aXK —b 

given, w^e have the general law of continuation up to the- 



/ m 

^xJ^-^ 



fluent of X 

X ^ b 

The utiHty of finding fluents by continuation was manifeili 
to Sir Isaac Nrwton, who firft propofed it ; and fince his 
time fome of the mofi: eminent mathematicians have employed 
much of their attention upon it. The method which I have 
inveftlgated and exemplified in this Paper I oifer as bein.cr en- 
tirely new ; and at the fame time it not only exhibits, at once 
the general law up to the required fluent, but alfo appears, fiom 
fome of the inftances here given, to be more extenfive and con- 
venient in its application than any method hitherto oifered. 

The 
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The general refolutioii of the given fluxion into a feries of 
fluxions of the fame kind, where the index of the unknown 
quantity without the vinculum keqps deereafing or increafing 
either by the index under or by half the index, has not, that 
I know of, before been given ; which furnifhes us at once not 
only with a very eafy method o£ conmumg fluents, but alfo 
points out a very fimpie method of inveftigating the fluent of 

the g,,.„ fluxioa ^!>b.u> continuation. For if /A =f + i/B 

4.^/C + i/to + &c-/B=2/^^ &C./C zri 

^'^4.//y'D + &c. &c. &c. then if for/B,/C, &c. &c* we 
fubftitute their refpe€live values, we fhall get a general feries 
fov/k without continuation. The extent of any new method 
is, at firft, feldom obvious I and how far that which is here 
propofed may be fuccefsfully employed in other cafes will beft 
appear from its application. Different methods will always be 
found to have their ufes in particular cafes ; for where one be- 
comes impradicable another will often be found to fucceed j 
and I hope that which is here offered will contribute forae* 
thing towards facilitating the inveftigation of fluents. 




